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In recent years investigators of the common cold have realized the importance 
of ascertaining the normal basal flora of the human nasopharynx before drawing 
any conclusions as to the r61e played by any given microSrganism in disease.  From 
the observations of Williams (1), Bloomfield (2) and Jordan (3), it became appar- 
ent that many of the bacteria formerly  thought to be responsible for the production 
of colds might occur as seemingly harmless inhabitants of the throats of healthy 
adults.  Shibley, Hanger and Dochez (4), studying a group of thirteen normal 
adults throughout an entire winter and comparing their  basal flora  with that occur- 
ring during their colds,  arrived at the conclusion  that the potential pathogens 
may be present in healthy throats, that no bacteria can be found in early cold 
cultures to which an etiological rSle can be assigned, but that certain organisms 
probably play a part as late or secondary invaders.  Exception may possibly be 
noted, however, in the case of certain geographically  unusual epidemics  as de- 
scribed by Burky and Smillie (5); in the metropolitan centers, on the other hand, 
these conclusions, supported later by Noble, Fisher and Brainard (6), hold good. 
By inference, then, the cause of the acute infectious cold, remaining undetected 
by ordinary bacteriological methods, probably falls into the category of an un- 
known virus to be sought bythe methods of Foster (7), Olitsky and Gates (8), and 
later by Dochez, Shibley, and Mills (9). 
The present study of the nose and throat flora of infants was under- 
taken with two ends in view:  in the first place, no observations on the 
bacteriology of the pharynx of the nevcborn could be discovered in the 
literature, and secondly it was felt that the importance of the  various 
bacteria  could be  more  dearly  evaluated  if  studied  in  the  simplest 
possible host.  The infant,  unaltered by long contact with a  hostile 
environment, seemed an ideally simple medium for the study of upper 
respiratory disease. 
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Methods.--Cultures of the nose were made by passing a sterile cotton swab on 
fine copper wire through the naris as far as possible; those of the throat were ob- 
tained by swabbing the visible portion of the oropharynx.  Swabs were immedi- 
ately rubbed on freshly-poured 5 per cent rabbit's-blood-agar plates and streaked 
with a platinum wire.  The plates were incubated aerobically and read at the end 
of 20 to 24 hours.  Identification of the organisms was made by colony appear- 
ance, staining and morphology, with more complete bacteriological  study where 
indicated.  Diphtheroid bacilli were taken as a group, as were the Gram-negative 
cocci.  Streptococci were  classified as green,  hemolytic and indifferent (alpha, 
beta, and gamma types).  Members of the colon group were tested for sugar 
fermentation.  All pneumococci were typed and injected into a mouse to obtain a 
rough measure of virulence, those strains of which 0.1 cc. of an 18 hour blood broth 
culture killed being considered virulent.  Staphylococci were  listed  according 
to pigment formation and a large staphylococcus-like  organism  growing in gray 
colonies was  designated "large Gram-positive coccus."  Pfeiffer's bacillus  was 
carefully searched for and, if hemolytic, distinguished  as "Bacillus X." 
TABLE I 
First Positive Throat Culture--Predominating Organism 
30 newborn babies 
Green 
streptococcus 
per cent 
37 
Indifferent 
streptococcus 
per cent 
23 
Staphylococcus 
albus 
per ten# 
2.7 
Staphylococcus 
aure~k~ 
per g~S 
3 
Colon group 
per cent 
3 
Large Gmm-  Diptherold ]  positive 
group  coccus 
Per3c~  l 
Results.--Observations were first made on 30 newly-delivered babies 
in  Sloane  Hospital  for  Women.  In  the  beginning  of  the  series, 
cultures of the oral  contents were actually obtained in  the delivery 
room, but when these were found to be almost invariably sterile  the 
practice was discontinued and the first throat culture was made a few 
hours after birth.  In 80 per cent of cases these initial throat cultures 
showed no growth and until the first feeding the pharynx  ordinarily 
remained sterile.  After the first feeding, however, the initial flora had 
regularly made its  appearance  and  the  pharynx  never regained  its 
original  sterility.  The first predominating organism  to appear was 
ordinarily the non-hemolytic streptococcus (60 per cent), with staphy- 
lococci next in frequency (30 per cent).  Table I  shows the relative 
frequency with which these organisms predominated in the first posi- 
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Successive cultures were then made during the first 2 weeks of life, 
that  is  to  say,  during the infant's stay in  the maternity hospital. 
Profuse growth was almost always obtained from the throat.  Over 
the whole series of these cultures indifferent streptococci were more 
prominent than the green producing type.  Staphylococcus albus was 
almost always present, less frequently predominant than indifferent 
streptococci, but more frequently than green.  In order of diminishing 
importance the following organisms were also observed: large Gram- 
positive cocci, Staphylococcus aureus, colon bacilli, diphtheroid bacilli, 
and Gram-negative cocci (see Tables III and IV).  Pfeiffer's bacillus, 
pneumococcus  and hemolytic streptococcus were never observed in the 
entire group in the first 2 weeks of life--in spite of the fact that during 
the whole course of the study the incidence of Pfeiffer's bacillus in the 
TABLE  II 
First Positive Nasal Culture--Predominatlng Organism 
25 cases 
Staphylococcus  Staphylococcus  Diptheroid  Large Gram-  Indifferent  Green 
albus  aureu~  group  positive coccus  streptococcus streptococcus 
per cent  t~r ce~  per cent  per cent  per cent  per cent 
76  8  4  4  4  4 
normal hospital population ran well over 50 per cent.  Thus the basal 
flora of the normal infant's pharynx in its first 2 weeks of life presents 
one striking difference from that of the normal adult's: the potential 
pathogens are never found.  An additional note is the relatively much 
lower incidence of the Gram-negative cocci. 
Nasal cultures were also made and showed no growth on the first 
day of life in 85 per cent of cases.  In 40 per cent they remained sterile 
on the second day as weN.  Following this, organisms were invariably 
present, although growth from the nose, when established, was rarely 
abundant.  The organism to predominate in the first positive culture 
was the Staphylococcus albus in most instances. 
During the first 2 weeks of life the staphylococci were by far the 
most prominent organisms in the nose.  Diphtheroid bacilli ranked 
next in incidence with large Gram-positive cocci following.  Strepto- 620  CO~ON  COLD.  llI 
cocci were much less common than in the throat.  Colon bacilli were 
quite infrequent  (see Tables V  and VI).  As in the throat cultures, 
the potential pathogens  were never found and  the  same  differences 
existed between  the  nasal  cultures  of the  newborn  and  the normal 
adult as were observed in the throat.  That is to say, pneumococcus, 
Pfeiffer's bacillus and  hemolytic streptococcus were never present in 
the nose during the first 2 weeks of life. 
TABLE III 
Percentage Incidence of Different Organisms in Throat Cultures 
/L 30 normal infants dur- 
ing first 2 weeks of 
life 
No. of cultures, 155 
B. 28 normal infants be- 
tween  4  and  8 
months of age 
C. 21 infants early in the 
course of their first 
cold 
Average age, 3 months 
D.  14 infants with recur- 
rent colds 
Average age, 7 months 
per  ~er  per 
ce~d  e~  cent 
78  ~)2 
61  46  100 
571  52  91 
21  14  100 
25 
36  8 
38 
29  7 
.£ 
pet  pet I per 
~.ent  ce~ ]  cent 
i 
7  410 
7 I 71  53 
I 
f 
24 I 38  14 
I 
f 
21  I 71  J 57 
I 
I 
o 
per  per 
cenl  cenl 
0  010 
0  1~  7 
0  0  0 
14  0  7 
Following discharge  from the maternity wards,  as many of these 
infants as possible were followed from time to time, particularly with a 
view to obtaining cultures during their first colds.  In addition, other 
dispensary  babies  were  cultured  and  the  combined  findings  of  the 
entire series are given in Tables III,  IV,  V,  and  VI,  showing  per- 
centage incidence and percentage predominance of the various organ- 
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The  infants  were  divided  into  four  groups.  Group  A--normal 
infants in the first 2 weeks of life--has already been discussed. 
Group B is next introduced for comparison to show what changes 
take place as the infant grows older.  It consists of 28 babies from 4 
to 8 months of age, all entirely free from colds.  Certain  important 
differences are at once apparent in the throat cultures.  For the first 
TABLE  IV 
Percentage Predominance oJ Different Organisms in Tkroat Culture 
A. 30 normal infants dur- 
ing the first 2 weeks 
of life 
No. of cultures, 155 
B.  28  normal infants  be- 
tween  4  and  8 
months of age 
C.  21 infants early in the 
course  of  their first 
cold 
Average age, 3 months 
D.  14 infants with recur- 
rent colds 
Average age, 7 months 
per 
c~ 
0 
0 
time the potential pathogens were found.  It will be observed that 
Pfeiffer's bacillus was present in the majority of these normal infants' 
throats (53 per cent), and that hemolytic streptococci were noted in 11 
per cent.  The throat cultures also showed an increase in prominence 
of the green-produclng streptococcus and the  Gram-negative cocci, 
at the expense of indifferent streptococci. 
In the nose two potential pathogens also made their first appearance 622  common COla).  IIi 
and while B. pfeifferi was rare, pneumococci appeared in 14 per cent of 
the cultures and in 11 per cent were actually predominant.  (Nine of 
the infants never had colds; the remaining 19 gave a history of one or 
more.  No  significant  differences in  the flora were noted  except  a 
slightly higher incidence of Gram-cocci in the throats of the latter.) 
The significance of the changes observed in this group is interesting; 
it appears that in the first 6 months of life the newbom's flora steadily 
approaches that of the normal adult and that infants can actually harbor 
TABLE  V 
Percentage Incidence of Different Organisms in Nasal Cultures 
A. 30  normal  infants  during 
first 2 weeks of life 
No. of cultures, 103 
B.  28 normal infants between 4 
and 8 months of age 
C.  21 infants early in the course 
of their first cold 
Average age, 3 months 
D.  14  infants  with  recurrent 
colds 
Average age, 7 months 
per  ,~r  ~e~ 
c~d  nt  en 
93  3  32 
79  :6  22 
62  ;1  4~ 
57  ~9  21 
e,  er  per 
21  t  151 
68  14 
43  14 
57  7 
~er 
:ent 
14  ! 
8 
per  per 
;On  C~nJ 
1  0 
1~  7 
14  14 
1,~  21 
per  per 
gent  cen~ 
0  0 
14  0 
0  0 
43  0 
the pathogens with impunity.  In other words, the mere acquisition 
of a potentially pathogenic organism by an infant does not necessarily 
produce any symptoms whatsoever.  Pneumococcus, Pfeiffer's bacil- 
lus, and hemolytic streptococcus can apparently live as harmless inhab- 
itants of the upper respiratory tract of an entirely normal infant in the 
first 6 months of life. 
Group C represents 21 infants studied early in the course of their first 
cold.  From a clinical standl~oint these first colds are usually very mild. YALE  KNEELAND,  ~'R.  623 
The child sneezes and coughs; there may or may not be a small amount 
of thin nasal discharge and constitutional symptoms, as a  rule, are 
absent.  There is no real difference between the flora found in  these 
first mild colds and that  of the normal group.  The potential patho- 
gens, while present, were actually less conspicuous than in the norm- 
als, a  fact possibly attributable to the younger average age of these 
infants.  In other respects the findings are strikingly similar; to be 
sure, the incidence of diphtheroid bacilli in the nose was high in the cold 
group, but it predominated less frequently.  From this comparison it 
TABLE  VI 
Percentage Predominance of Different Organisms in Nasal Cultures 
A.  30  normal  infants  during 
first 2 weeks of life 
No. of cultures, 103 
B.  28 normal infants between 4 
and 8 months of age 
C.  21 infants early in the course 
of their first cold 
D.  14  infants  with  recurrent 
colds 
~er 
57 
25 
19 
21 
f,~  Pe~ 
5  i8 
22 
10  ]4 
7 
per  per  I pet  , 
i ce~  cenl  cen~ [ 
I 
5  4 
22  4 
24  10  [ 
7  0 
per  per 
ce~  cenJ 
2  0 
4  7 
5  0 
0  7 
8 
per  :,e, 
0  C 
0  ll 
5 
14  3~ 
p~ 
ce~ 
0 
0 
6 
0' 
becomes apparent that one cannot usually assign a causative r61e to 
any organism in the first colds of infancy, and it might be justifiable to 
conclude that the process is similar to the acute infectious cold in the 
adult, mention of which has already been made. 
Group D, composed of 14 infants, on the average slightly older (7 
months), includes only those who gave a  history of recurrent colds, 
cultures being taken during an exacerbation or reinfection.  Clinically 
speaking, many of these infants were quite separate from the "first 
cold" group; their symptoms were often severe, with purulent nasal 
discharge, loss of appetite and fever.  Their throat flora,  however, 524  co~oN"  COLD.  Ir~ 
was similar to that of the normal group excepting for the first appear- 
ance of pneumococci (14 per cent).  On the other hand,  a  striking 
change was noted in the nose.  Pneumococci were found in 43 per cent, 
actually predominating in 36 per cent.  Pfeiffer's bacillus was noted in 
21 per cent and it predominated in 14 per cent.  Most of the infants 
showing a  heavy growth of either of these organisms from the nose 
presented a  picture similar to that of chronic winter colds in adults, 
with purulent nasal discharge and the severer symptoms mentioned 
above.  It is not improbable that this represented a  secondary inva- 
sion  of  the  respiratory tract  by these  pathogenic organisms,  with 
chronic lodgment, perhaps in the maxillary antrum, and frequent ex- 
acerbations  precipitated  by various causes.  (The pneumococci fell 
into Group IV and most of them were "virulent.") 
CONCLUSION'S 
I.  The upper respiratory tract is sterile at birth. 
2.  In the first 2 weeks of life the infant acquires a basal flora com- 
parable  to  that  of adults  except that  the potential  pathogens  are 
absent. 
3.  During the ensuing months the potential pathogens may appear 
without giving rise to symptoms and by 8 months the infant's flora is 
entirely comparable to the adult's. 
4.  There is no evidence of a  specific bacterial incitant for the first 
colds of infancy. 
5.  In infants with recurrent colds, secondary infection of the nose 
with pneumococci or B. ~feifferi probably plays a part. 
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